The production method for feminized seedlings using gy nogenetic diploids in hirame Paralichthys olivaceus has previously been confirmed.1,2) Since 1994 the production of feminized seedlings by an aquaculturist has been per formed on a mass scale. The spawning season of hirame is generally regulated as early production accelerates growth. To induce early spawning, short-day and low temperature treatments are performed.3) But such treatments will not be required at least for males if cryopreserved sperm can be used.
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Since the first cryopreservation of fish sperm was report ed by Blaxter,4) many studies have been performed.5-9) Basic cryopreservation techniques for marine fish have been reviewed by Kurokura.10,11) We also succeeded in long term cryopreservation of sperm from natural developmen tal hirame for 4 years from 1989 to 1993.*1 The hatching rate to floating egg was 78.4% against 80.4% of the fresh sperm used as a control. There are, however, no data about the cryopreservation of sex reversed gynogenetic fe male (phenotypically male) sperm in hirame. While, it will be necessary to confirm the efficiency of the cryopreserved sperm for use it in actual feminized seedling production. In addition, if aquaculturists want to use a special strain, cryopreservation will provide a more efficient method for improving stock for mass production.
The production method of sex reversed gynogenetic fe males by a dose of androgen was conducted according to Tabata. 12) The stripping of sperm from sex reversed gy nogenetic females was performed using six specimens of 3+age. At first, the pooled stripped semen was diluted by 3.25 times Ringer solution for freshwater fish because the movement of hirame sperm is inhibited in Ringer solution for freshwater fish*2 but not in Ringer solution for marine fish.*3,1) Following dilution of the semen by Ringer solu tion, 0.75 times dimethyl sulfoxide (DMSO) as a cryoprotectant was added to the dilution and mixed gent ly. The final concentration of semen, Ringer solution, and cryoprotectant was 20%, 65%, and 15%, respectively. The dilution was put in 0.5 ml cryopreservation straws for bull sperm (Fujihira Co.) and the straws were sealed by pinching the mildly heated open end with forceps. Table  1 .
In addition, in our previous experiment the differences between hatching rates of natural developmental eggs in *1 K . Tabata, A. Mizuta, and H. Kanao: Report on development of systemization for fish aquaculture using biotechnology (heisei 5 nendo). Hyogo
Pref. Fish. Exp. Stn., Akashi, 1994, pp 17-19 (in Japanese). *2 Component (NaCl 0 .75%, KCl 0.02%, CaC12 0.04%, pH 7.0-7.3 adjusted by NaHCO3). *3 Component (NaCl 1 .35%, KCl 0.06%, CaC12 0.025%, MgCl2 0.035%, pH 7.0-7.3 adjusted by NaHCO3). seminated with semen of sex reversed gynogenetic females and of controls (natural developmental males) were not sig nificant in t test.13)
The most important data in these rates given in Table 1 is the normal hatching rate to number of examined eggs. The mean rate was highest (51.2%) in the high density group of fresh sperm. The mean rates in the high density group of cryopreserved sperm, in the low density group of fresh sperm, and in the low density group of cryopreserved sperm were the second (44.6%), third (42.6%), and fourth highest (35.5%), respectively. However, the differences be tween each group were not significant (p>0.05) by non parametric analysis of the variance in binary allocation. Thus, cryopreserved sperm are comparable in efficiency with fresh sperm. Accordingly, we think that cryopreserved sperm can be used in the production of feminized hirame seedlings. Further, we will also try to cryopreserve sperm of cloned hirame bred for beneficial traits in the future.
